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Abstract All-solid hybrid photonic crystal fiber with micro-structured core is proposed. The micro-structured core
is consisted of pure silica and a high refractive index germanium-doped rod. Using the full-vector finite-element
method. the fiber’s guiding mechanism, mode field. confinement loss and dispersion are investigated. Simulation
results demonstrate that with the increment of central high refractive index rod's diameter from 0 ym to less than
cladding high-index rod, the fundamental model s effective index moves up from closing to the bandgap’s lower
boundary. Furthermore, the guiding mechanism is transformed from bandgap effect into hybrid mechanism and the
confinement loss is reduced. In the short wavelength, the guiding mechanism is dominated by the totally international
reflection mechanism, the bandgap edge’s influence on loss reduces and the loss decreases monotonically with the
decrement of wavelength. But in the long wavelength, light is guided by the bandgap effect and the loss curve moves
down integrally. By adjusting the radius of the central high refractive index rod, zero dispersion wavelength of the
fiber can be tailored flexibly. When the radius of the central rod is set to 0.5 um, the zero dispersion wavelength
shifts to shorter wavelength, about 30 nm away from the original value. When the radius is 1.2 pym, the zero
dispersion wavelength can be shifted to longer wavelength, about 230 nm away. The tunable band-width is up to
260 nm.
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Fig. 1 Cross section of the all-solid PCF
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Fig. 2 Bandgap figure and fundamental model’s effective
index, confinement loss curve versus wavelength
with different radia of the central high-index rod

when A=7.75 pm, r/A=0.2

P 2 JE) B 1) A0 D 6 I 8 00 2 4 N R I A% 1L TE
JTRIE BT B BROGEF M 451 . S T W 585X iR 11
WY BROGEF %) PCF AL R s (45 i o 1155 1 2F
BBEE 1.2 pm R B AR B 6. 55 pm Al
34. 875 pumfty B BROGET 19 BEBCA AT i1 28 9 S =
1.2 pm I A 3045 #58s PCF R AT LLAR. 48T 3 TR .
Forpr,6.55 pom Sy 5 55— 2 e 47 S A0 A U0 A (B 2
8,34, 875 pm AGEF AR (WLIE D, & 3(a) H1 4
B3 R AR 1.1 pm(Z2 R AD R 2.0 pm A7 EAD
AT s A PCF JEBE A eI A .

o 3l LAE L a8 PCEF A JERE A 2 3
55 3R Mg /N T LA 4 N BT AIL R 50 B 7 B BR O 2T f) Bk
BRI 53 . FE BRI AL L W B BRO'G 2F 5 T 45 48 8
PCF [ B8 BT B R 2 25 Ange/NT 107, BTG
IR B BR G T H 1 42 9 S 5 200 e PCEF - B AL i 14
TURRAR Ko BEE A BB A Bl 2 385 12 K
b s Ane IR B 10 58 G, Ul WAL 2 b g 3 S o3 A X
S T A TR A B2 4 PN RO AL 1 BT
YU /)N T 25 ) 50 A58 107 3 7 496 9

ARBEI K ro s 2 rg KT rooat S GEF LT A 2L
R S DNE R ON A R S ETE T S A R L P @i
WA HLE 6. B 2 ALY r 7 1.6 pm i,
SR BB IR, W 16 pm X
AL s PCF R AR R 1.6 pm )2 242 53 51 K
6.55 pm I 34. 875 pm Y B BROG 2T BEAT B AL AL
4a) JiX 3 PO W FE A RT3 5, 8 4(b) Oy
WrBROGEF 5 PCF i BB R S R 2 22 [ 4 ()
MAE o0 3 R ZE K 11 pm (A2 F MAD M 2.0 pm
A B R s #0t PCF BB L1

1205003-3



i 5| % ot

1.454 0.0028 — T T T T T T T

L — stepped fiber 1-PCF (b)
1452 0.0024f  --- stepped fiber 2-PCF pa
Ll 0.0020 -
LAsE 0.0016 ’

5 L446F & g
S raaaf < 0.0012f P

1.442} 0.0008
La40f | — sortizim N7 ] 0.0004 f
Lt st d fib 2(3487 )\‘: 0
1.436 o2 4

12 13 14 15 16 1.7 1.8 19 2.0
Wavelength /um

12 1.3 14 15 16 1.7 18 19 2.0
Wavelength /um

3 ro=1.2 pn I SEAEA ST 5 4 Ca) FIIE A R0CHT 5 38 22 (b) BB I 19 72 1 th 2%

Fig. 3 Curves of fundamental model’s effective index n.(a) and effective index difference

Ang (b) versus wavelength (o =1.2 pm)

1.458 —
1.456

1.454 +
1.452 +
1.450 |
1.448 |
1.446 |
1444 ¢
1442
1440 s A~ ~
1.438

neff

\ ——PCF(r=l6pm) ““x_
[ stepped fiber 1(6.55 pm)
--- stepped fiber 2(34 875 pm)

12 13 14 15 1.6 1.7 18 19 2.0
Wavelength /um

©_0.0025 |

-0.0010

-0.0015
-0.0020 1

-0.0030 |

= |l — stepped fiber 1-PCF
200951 stepped fiber 2-PCF

-0.0040

12 13 14 15 16 1.7 18 19 20
Wavelength /um

Bl 4 ro=1.6 o WFRERA BTG4 () FEEAE A 20T 365 58 22 (b) Bl e 1 A 22 A ith 22
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Fig. 5 Electric field mode curve versus x with different radia of the central high-index rod
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